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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. AppHcant's submission filed on September 16, 2003 has been entered. 

Claim Objections 

2. Claims 10, 12, 14, and 16 are objected to because of the following informalities: 
In Claim 10, line 1, "associated" should be replaced with "associating". 

In Claim 10, line 2, "transconductance settings" should be replaced with "transconductance 
setting". 

In Claim 12, line 3, "o" should be replaced with "of. 
In Claim 14, line 3, "a" should be placed before "first bias current". 
In Claim 14, line 8, "second current" lacks proper antecedent basis. 
In Claim 16, line 1, "the bias selector" lacks proper antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Venes US 

Patent No. 5,668,501 in view of Mathur et al. US Patent No. 6,661,457. 

Claims 1-4, 8, 10, 11 and 13-26 

Regarding Claim 1, Venes teaches (see Fig. 4 and 5) a method of controlling gain comprising 
changing (see Col. 1, lines 62-64) the gain of an amplifier in a gain stage in response to a signal 
(in (1)) (see Fig. 5), v^herein said gain stage is in an output path to an analog to digital converter 
(30) for readout (see Fig. 5), and changing the power consumption of the amplifier in the gain 
stage in response to changing the gain (see Col. 6, lines 30-36). Regarding Claim 2, Venes 
teaches changing the power consumption comprising changing a transconductance (see Col. 4, 
lines 35-51) of an input transistor (T6, TIO) in the amplifier (see Col. 6, lines 18-21). Regarding 
Claim 3, Venes teaches said changing the power consumption comprising decreasing the power 
consumption in response to a decrease in the gain, and increasing the power consumption in 
response to an increase in the gain (see Col. 6, lines 30-36). Regarding Claim 4, Venes teaches 
associating a plurality of power consumption settings with a plurality of gain settings, selecting a 
gain setting from said plurality of gain settings, and selecting a power consumption setting 
associated with the selected gain setting (see Col. 4, lines 40-47 and Col. 6, lines 30-41). 
Regarding Claim 8, Venes teaches (see Fig. 4 and 5) a method of controlling gain comprising 
selecting one of a plurality of gain settings (see Col. 1, lines 62-64 and Col 2, lines 1-1 1) in 
response to a signal (on (1)), generating two or more bias currents (see Col 2, lines 45-53) 
having bias current values associated with the selected gain setting (see Col. 2, lines 52-53), and 
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applying said two or more bias currents to a plurality of parallel transistors (T6, T6i, . . T6n, 
TIO, TlOi, . . TIOn) (see Fig. 1) in an amplifier in a gain stage in order to change the input 
transconductance of the amplifier (see Col 4, lines 40-51 and Col. 6, lines 51-58), wherein said 
gain stage is in an output path to an analog to digital converter (30) for readout (see Fig. 5). 
Regarding Claim 10, Venes teaches associating an input transconductance setting to each of a 
plurality of gain settings (see Col. 4, lines 40-51), each input transconductance setting being 
associated with a given set of bias current values (see Col. 2, lines 45-57). Regarding Claim 1 1, 
Venes teaches (see Fig. 4 and 5) an apparatus comprising a gain stage (20), wherein said gain 
stage is in an output path to an analog to digital converter (30) for readout and said gain stage 
having a differential amplifier (10) including a gain selector (S3i . , . S3m) operative to select one 
of a plurality of gain settings (see Col. 4, lines 40-42) in response to a signal (in (1)) (see Fig. 5), 
an input transistor (T6, T6i,. . T6n, TIO, TlOi, TIOn) (see Fig. 1) having a variable input 
transconductance (see Col. 4, lines 40-51), and a transconductance controller (40, Sli. . . SIn, 
S2i . . . S2n) operative to select an input transconductance of the input transistor in response to a 
selected gain setting (see Col. 6, lines 47-58), Regarding Claim 13, Venes teaches the input 
transistor comprising a first plurality of parallel transistors (T6, T6i, . . . , T6n) (see Fig. 1) 
connected to a first bias current supply (Tl, T5) ("first current mirror"- see Col. 3, lines 54-62), 
and a second plurality of parallel transistors (TIO, TlOi, TIOn) (see Fig. 1) connected to a 
second bias current supply ("third current mirror"- see Col. 4, lines 5-16). Regarding Claim 14, 
Venes teaches the transconductance controller comprising a bias current selector (see Col. 6, 
lines 47-51) operative to select values for a first bias current and a second bias current associated 
with a selected gain setting, and a bias current generator (generating binary transconductance 
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control signal- see Col. 6, lines 47-51) operative to generate a first current (control signals for 
(S 1 , S 1 1, . . . , S In)) having the selected value for the first bias current value and apply said first 
current to the first bias current supply and to generate a second current (control signals for (S2, 
S2i, . . S2n)) having the selected value for the second bias current value and apply the second 
current to the second bias current supply (see Col 4, lines 42-45). Regarding Claim 15, Venes 
teaches each first and second bias current values producing a different input transconductance 
(see Col. 4, lines 45-51). Regarding Claim 16, Venes teaches the bias current selector including 
a plurality of switches (S 1 1 . . . S In, S2i . . . S2n) and is operative to select a different set of 
switches for each of said plurality of gain settings (see Col. 4, lines 40-51). Regarding Claim 17, 
Venes teaches the bias current selector operative to select a set of current values in response to 
the switches selected by the gain selector (see Col. 6, lines 51-58). Regarding Claim 18, Venes 
teaches (see Fig. 4 and 5) a device comprising a gain stage (20) wherein said gain stage is in an 
output path to an analog to digital converter (30) for readout (see Fig. 5) and said gain stage 
having a differential amplifier (10) (see Col. 4, lines 19-23) including a gain selector (S3i. . . S3m) 
operative to set the differential amplifier to one of a plurality of gain settings in response to a 
signal, an input transistor (T6, T6i,. . T6n, TIO, TlOi, , . ., TIOn) (see Fig. 1) having an input 
transconductance (see Col. 4, lines 40-51) and including a first plurality of parallel transistors 
(T6, T6i,. . T6n) (see Fig. 1) connected to a first bias current supply (Tl, T5) ("first current 
mirror"- see Col 3, lines 54-62) and a second plurality of parallel transistors (TIO, TlOi, . . 
TIOn) (see Fig. 1) connected to a second bias current supply ("third current mirror"- see Col. 4, 
lines 5-16), and a transconductance controller (40, Sli... SIn, S2i... S2n) operative to change 
the transconductance of the input transistor to match a selected gain setting (see Col. 6, lines 47- 
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58) by selectively applying different bias currents (see Col. 4, lines 40-51) to at least one of said 
first and second bias current supplies (see Col. 2, lines 45-53) for different gain settings (see Col 
6, lines 47-58). Regarding Claim 19, Venes teaches transconductance controller comprising a 
gain decoder (determining (7)) (see Col. 6, lines 47-51) operative to select one or more bias 
current values in response to a selected gain response from a plurality of bias current values, and 
a bias generator (outputting (7)) operative to generate and apply said one or more bias current 
values to at least one of the first and second bias current suppUes (see Fig. 1 and 4). Regarding 
Claim 20, Venes teaches the transconductance controller operative to increase the 
transconductance of the input transistor in response to an increase in the gain of the differential 
amplifier and to decrease the transconductance of the input transistor in response to a decrease in 
the gain of the differential amplifier (see Col. 6, lines 51-58). Regarding Claim 22, Venes 
teaches (see Fig. 4 and 5) a method of controlling gain comprising changing the gain (see Col. 4, 
lines 40-42 and Col. 6, lines 45-58) of an amplifier (10) in a gain stage (20) in response to a 
signal (in (1)), and changing a gain bandwidth (GBW) of the amplifier in the gain state in 
response to changing the gain (see Col. 6, lines 8-21). Regarding Claim 23, Venes teaches said 
changing the GBW comprising changing (see Col. 4, lines 40-51) a transconductance of an input 
transistor (T6, T6i,..., T6n, TIO, TlOi, TIOn) (see Fig. 1) in the amplifier (see Col. 6, lines 8- 
12). Regarding Claim 24, Venes teaches said changing the GBW comprising decreasing the 
GBW in response to a decrease in the gain, and increasing the GBW in response to an increase in 
the gain (see Col. 6, lines 8-21 and 51-58). Regarding Claims 25 and 26, RMS noise is always 
present within an analog electrical system and occupies all frequencies, so therefore decreasing 
the operating bandwidth decreases the amount of total RMS noise (from cutting off the noise in 
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the deleted frequency bandwidth range) (see also Col. 2, lines 5-8) and decreasing the gain also 
decreases the amplification amount of the RMS noise, hence decreasing the overall RMS noise 
level, and for the same reasons, increasing the GBW increases the RMS noise. Venes does not 
teach the gain stage being within a sensor having an active (APS) pixel array having pixels 
arranged in rows and columns and the signal as a pixel signal read out from the pixel array using 
a readout circuit. Mathur et al. teach (see Fig. 1 , 3, 6) a sensor having an active (APS) pixel 
array (10) (see Col. 5, lines 38-42) having pixels arranged in rows and columns (see Fig. 2) and a 
gain stage (82) having an amplifier with a changing gain (see Col. 7, Unes 50-53) for a signal 
read out from the pixel array using a readout circuit (12). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use the gain stage for a sensor 
having an active pixel array having pixels arranged in rows and columns and the signal as a pixel 
signal read out from the pixel array using a readout circuit, as taught by Mathur et al, in the 
device and method of Venes, to provide improved gain control for pixel signals for optimal 
signal processing in an image sensor environment. 

Regarding Claims 5-7, 9, and 12, Venes in view of Mathur et al. teach the apparatus and 
method in Claims 4, 9, and 11, according to the appropriate paragraph above. Regarding Claim 
9, Venes teaches each input transconductance setting being associated with a given set of bias 
current values (see Col. 2, lines 45-57). Venes does not teach the gain setting selected from eight 
gain settings, the power consumption setting selected from three power consumption settings or 
each of three power consumption settings associated with a different plurality of gain settings, or 
each of the plurality of gain settings associated with a different one of the plurality of power 
consumption and input transconductance settings- however, Venes teaches a different number of 
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power consumption settings (2^N-1 corresponding to the number of SI and S2 switches- see Col. 
5, hnes 32-34) from the number of gain settings (M corresponding to the number of S3 switches- 
see Col 6, Hnes 39-41). It is well known in the art to select an appropriate number of settings for 
a system, to provide sufficient adjustability without requiring excessively complex components, 
and to coordinate the settings of a system to functionally operate at an optimum level. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide eight gain settings, three power consumption settings, with each of three power 
consumption settings associated with a different plurality of gain settings and each of the 
plurality of gain settings associated with a different one of the plurality of power consumption 
and input transconductance settings, in the apparatus and method of Venes in view of Mathur et 
al, to provide an appropriate level of adjustability and coordination for system functionality 
without excessive system complexity. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-26 have been considered but are moot in 
view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Yam whose telephone number is (571)272-2449. The 
examiner can normally be reached on Monday-Friday 8:30am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571)272-2444. The fax phone number for the 
organization v^here this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





SY 



m 



